Basic mechanisms involved in the protection of the ischaemic myocardium. The role of calcium antagonists.
A sudden, severe and sustained reduction in coronary blood flow triggers progressive damage to the myocardium, starting with a loss of adenosine triphosphate, creatine phosphate, potassium ions and active tension-generating capacity, and proceeding until the myocytes are swollen, acidotic, incapable of maintaining ionic homeostasis, depleted of the purine precursors needed for energy (as adenosine triphosphate) repletion, and showing signs of structural disorganisation. In addition, the cells become electrically unstable and unable to relax. The early development of raised end-diastolic resting tension probably reflects the early rise in cytosolic Ca++ which occurs in part because of the generation of free radicals. The calcium antagonists can protect against the ischaemia-reperfusion-induced injury, provided they are used prophylactically, and adequate plasma levels are attained. The basis of this protective effect is complex and includes an energy-sparing effect, a slowed loss of adenosine precursors, a slowed rise in cytosolic Ca++, and sometimes, a slowed release of endogenous noradrenaline (norepinephrine). In the case of verapamil, evidence of its protective effect includes reduced creatine kinase release, reduction in infarct size, improved recovery of contractility, maintenance of energy-rich phosphates, preservation of ultrastructure, and maintenance of mitochondrial function. Prophylactic therapy with calcium antagonists has additional advantages in that these agents slow the development of atherogenic plaques, protect the vascular endothelial cells and, in some instances, protect against lipid peroxidation caused by free radicals.